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(57) Abstract 

A novel gene seemingly encoding a transmembrane glycoprotein which has been successfully isolated by constructing a cDNA 
library of 4 kb or above in size from mRNA expressed in human adult brain and analyzing the structures of cDNAs contained in the library 
by the shotgun method. This gene shows brain-specific expression and the protein encoded by the gene has a typical PDZ protein binding 
motif. 
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mmm 

Tn §§#^>f >*;u#^#psd95/sap90 pdz sasi:^ 

SJ&J&bs '>^t;i/feI$troT^^ £ (Science 269, 

1737-1740 (1995), Nature 378, 85-88 (1995), Neuron 17, 103-113 (1996), 
Neuron 17, 255-265 (1996), J. Neurosci. 16, 2157-2163 (1996), Nature 386, 
223, 239 (1997), TIBS 21, 455-458 (1996) N J. Yanagisawa et al. (1997) 
J.Biol. Chem. 272, 7167-7172), PDZ SeS^li b#>£; bfcfrM&^^Ufc 
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*«IHtf.ltt bi&AflKT-SSSILT^* mRNA ti> 4kb ^±©+M X£ ft 

f@ © ? x j ^ 3= > ©mitt an & w -r & c t tfi m m $ *u mm m © 
«s m e n t & s ^ # x. n ft 0 

y— tf>^n^ hJIP#T©^IPL hh00149 3Ifc^(i«J|l$&^ij!£^L£o 
g=fc N hh00149 M6HfcJu ©*;i/^^r^*SBK: rtiJ>-xi/^->-mj 

WtLX PDZ iai©#W,t^tifeo PDZ I6ll:^1-|.ieSi:li; 

#£0 t> tlT *> (Kornau, H.-C, etal. (1995) Science 269, 1737-1740, Kim, 
E. et al. (1995) Nature 378, 85-88, Matsumine et al. (1996) Science 272, 
1020-1023, Axelrod, J.D., et al. (1996) Science 271, 1826-1832, J. 
Yanagisawaet al. J.Biol. Chem. 272, 7167-7172 (1997), H. Dong etal. (1997) 
Nature 386, 279-284 ), Zth^m^Mltm^ CD^> ^±M^M^mzm^-LXU 

o 

z<D&5te&B?&m<Dmm&m&^*<Dmm±<D&nfre>. hhooi49 m& 
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1. TIB (a) frt> (e) frb & £S¥ <fc D ft5 D N A> 
Ao 

(b) ffi#J#-t : 1 ^IBigO^SiH^J©^- h*iK*&£^trDN Ao 

(c) la^'JS-^ : 2(3|B«6©T^y^lE^JC*5l>T 1 ^ L < fc*J£St<l©^ 

(d) iH^'JS-^ : 1 ^fBftgOiMSie^J^^^^DNAhM^ y-r x-r^> 
icIeJ^^^SH^^— h*t4DN Ao 

(e) (a) fr£ (d) cD^iTftfr t3fB*B©DN A hfliiO^r?- K*fctt^ 
U^^^ K*3-KtSDNAi:*P)4Ss i^Ifil*^- FtSDNA, 

2. ( 1 ) tfBtt^DNA^A^tlfc^^^— x 

3. (1) t:gB«©DNA*feti (2) fc: iBtt©'* SJ&fffc 

4. ( 1 ) ti|BIR©DN ACJ; t) =3— h'^ti^IS^ 

5. (3) fctB«©J&Hte&<***g*bx M£K^&^££&^©t£*±vii 

6. (4) izmWfcDm&'Ml^nTZtiifos 

7. (4) fcfB«©S&!H£&£T*fl:^£;** ij-->^t5^t?fe 
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(a) (4) iztmcDm&mim^t&mttmmzitzz.m. 

(b) (4) tiB«©ge®t3*g^rs7Sts^^-r*'fb^*3i^*rsxg % * 

8. (6)(cf3«©^^> (4) iZB3«£©®6K#^£*L3 

9. lE^JS^ : 1 iCiamo^SIS^J^^^^DNAt^Ji^OffiaSI^^-r 

^s|gB^f>t J: !3^JBt^nfchh00149 cDNA©JeSBB^J%K5y#-^ : 1^ & 
cDNA*s=i— h*f5 hh00149 g£lK<£>^ 5. >>KK#J£ie#l#-^ : 2 C^to 
;£^flJ3©hh00149gfifmT5. ^ 5fc4S©20T ^ J&lz.*/ ))/&Mh%%. 

l±t)llllf OSSI^tt#Sbtl^i:f i?)ti§o hh00149 it 

fc^(Dmmmm±. m^mmc^m^ntz (mmms, 02)0 cti?>*^^^s 
hhooi49 ses^, ^icKtzijitssfflfla^^^aBiiai^^©^^^-^^^^ 

LT^f£LTl^3*:#^£t'l£o tot> hh00149 Mfilfi^ W^^r^ 

#BHBtC:fcV>T r^|f^(3|5l^j ISStf, hh00149 m^mtmmcD^ 

?n(DMffifrt>, hh00149 gam* 5 ri49Y2H#151j 

£*iT^S 10-331701 ^oTs I££4^tfJ?£44*: ltli> 

ri49Y2H#151j m&'RtV&eim&WmfbtiZo hh00149 SflHCtt 
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pdz a a * fc © * s * * * ^ hM0 149 a a * c T * m s 6 H ® * 
hhooi49 gS KJ:«ise«ciai**ga«s«»5t»©*ffitb-ctt- ae« 

+ 5 ^ KiE9-J CBrS©*S * SAT S r * T- 1 a (Kramer.W. and Fritz, 
H J. Methods in Enaymol. (1987) 154 , 350-367). PCR Cfc*«ttW 

tcgs*#AWt*T-ts. cne.csacto. hhooi49 saw (sn 
nfc, hhooi49 gaRtaffificiBi^aaas^s-ktf-ess. * 
hhooi49 mentmmmcmmus&'HtLx^ **«ci*, bh« : 

BIT, J;5»*U<Ii2Haxl0fiWTfflT i yK#**U&*©- EW» 
^■. 2C**fti?5-'»SlHClXli2«CUi. ff*L<Bu 2BEl±3 0 
(HWT- < t5»SL.<l42(B«±10(lWT©T^Batf(«bfc*©, KM 

3 0 (HttT. * 5 »* 0 < « 2 « WX 1 0 attTOT 5 V *#*a>7 * J 

fcsr^yttia^KiMr* ixt±*«ffl©7^^»a*©^ maim/ 
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^©^^fitj^^SJislKf^SClfcttt-r-tiftJ^tL-Ct^ (Mark, D. F. etal., 
Proc. Natl. Acad. Sci. USA (1984)81, 5662-5666 N Zoller, M. J. & Smith, 
M. Nucleic Acids Research (1982) 10, 6487-6500 . Wang, A. et al., Science 
224,1431-1433 x Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA 
(1982) 79, 6409-6413 )o 

hhooi49 sejrci xtttftft«© y $ ; mmmtmm ^ntzm&ntvx^ 

£ tZs hhooi49 sen: i xi±m$kmo)7^ jmm&mQ^ntzm^nt^ 
tit, mz.&^ hhooi49^ew^^tfifen^eM* s ^{f 5>hs. m&mswiz, 
hhooi49 lajttfflic^KxttieHktfi^u^of*^ 
nsztizo m&m&nzttmTzxmi^ 1*00149 «e«*=i-K-raDN 

tf'Uii. ^7°^ h* il L/T(i> FLAG (Hopp, T. P. et al. , BioTechnology (1988) 
6, 1204-1210 K 6 m<D His (k^^» g|*fr?>&& 6 xHis , 10xHis> 
J>7)l^>*rmmm (HA), fc h c-myc ©Bf>t. VSV-GP ©»tK\ P 18HIV©»t 
tt\ T7-tag. HSV-tag N E-tag, SV40T #Ug©»rtf\ lck tag , a-tubulin <D 
mfts B-tag, Protein C ©Srtft^ Ktfftffl^na. 

£ UTi±. ^'JX«GST (£0!/*?-:3->-S-r-7>*7x-7— tf)x HA 

MBP h-7!g^Sai) ^#W5>*xSo 
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2 x SSC> 0.1%SDS*MNJ&*U S?£b<&50°C. 2XSSC s 0.1%SDST-fcSo 
* it «fc 0 » * b < tt. r 'J > * - > r 6 ti* o r U > V 

x>hfc*M*fctt. «*.«65"C. 2XSSC XV 0.1%SDS utl?>© 

o 

t6fiaHi :tt % iE?'J#^: 2(^^tiS7^1i^Ji:, < 70% . 

< 8096 . «fc D L < «±'J>* < * *> 90% ^ * ^ * b 

So fiaR©fflPH4*^-T4t:a:. (Wilbur, W. J. and Lipman, D. J. 

Proc. Natl. Acad. Sci. USA (1983) 80, 726-730) fcffi*©7> ^ U X A C b 

©3»fflT»fc:*y A ^t;^W«^tfcDNA ftft^t±*n*^ 
immediate early promoter/enhancer ) S^if ?.^h^t§So 
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^ ^ ^ © ftfe tc ® a g ^ Ji(3 ® ffl t ^ § r p ^& — ^ - / 3i > m > -9— a l t . 

UhD«W;i/^. #0;*- — T^-V •> ^ i/^7>$4 
(SV 40 ) ;i/^7°D^E — ^— /3i>;\>it— £fc FxD>y-^a > 

(HEFla) OilLIWS*®/ D -E-*-/:n WOit — 

0y*8U SV 40 :rp^ — /:x.w\>+>- — £^ffi-r£t§-£\ Mulligan £© 
(Nature (1979) 277, 108). 1^ HEF1 a 7 u >^ £ 

&fl§-rs«"£\ Mizushima (Nucleic Acids Res. (1990) 18, 5322) 

fc#-C-#So ^tfrPt-^-fcUt^ lacZ :7°D^ — # — x araB ^D^- 
^-^^(f £ - tjfilZ&Zo lacZ 7Df- * — ^ffl-T&^il^s Ward 

(Nature (1098) 341, 544-546 ; FASEB J. (1992) 6, 2422-2427), araB Tu 
^-* — £G&ffl-r Better (Science (1988) 240, 1041-1043 ) 

-££il£\pelB ^^±;H25«J(Lei, S. P. et al J. Bacterid. (1987) 169, 4379 ) 

y^hTD— t»> -r (BPV ) #©fi*©&©£ffl^££ J:^T^So ££fc: N 

T^y^U^i/ K h7>^7i7-S (APH) itfe^, 5f-^:/>*7— -fc: (TK) 

(Ecogpt) ate^ vtYummmnwm (dhfr) «is^£^t?;ih#T£ 

-?> o 
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?*—ti,xte, m%mv?}&3k(D%m^?*-, ^j^pef, pcdms, m&mm 

feteCDftm^P *-s PflitfcJU pBacPAK8, m^m^CD^M^^ $ — N 0y^.«pMHK 
pMH2. ifrtl^ Jlxm&CDZZM^? Mz-l£ pHSV, pMV, pAdexLcw, 1/ h 
o-j7>f )lxm&(D%m,^? o 00 pZIpneo, gf Sfi^^iji^ ^— N 
0O*«pNVlK SP-QOk fi^ISMl^^^- 0>Jx«pPL6O8. pKTH50, 

±mmm^(Dm^^^— . mzitm. pgeapp, pgemeapp, pMALp2^^(f^> 

&*n<D#&, >@t*;i/^>^A^ (Virology( 1973) 52, 456-467 ) ^ai 

U^hD#b-i/3>ffi (EMBO J. (1982) 1, 841-845 )3l#flH^*l3o 

m&nWLm<Dfz&><Dm£mi±, in vitro ££15 in vivo Ol4f>A s l)2.o 
in vitro ©M^^ £ JM£8Wia£ffifflT *££^IiiC&JSfflllS£££fflT 3 

$>2>o mvammtLxte, mmmm. mz-itcuo (j.exp. Med. (1995)108, 

945)s COSs ^xd- x% BHK (baby hamster kidney ) N HeLa. Vero N p5£P. 
Mm. MX-lfr? U ii*J * JJ^)l$mMM (Valle, et al., Nature (1981) 291, 
358-340 K fea^ligm #l;Ui*sf9 . sf2K Tn5 ftttZHX^Zo CHO 
mm tLTit.tfflz DHFRitfc^ £ ^» L CHO & 3 dhf r-CH0(Proc. Natl . 

Acad. Sci. USA (1980) 77, 4216-4220 ) ^ CHO K-l (Proc. Natl. Acad. Sci. 
USA (1968) 60, 1275) iSiC&ffl-T 6 Z. tftT' § * o 

*t^?)$fflflSi: UT(ix -3f-7t -^MAA (Nicotiana tabacum ) &*©&B 

as otitis d> ^n*5b;u^m#"rtia«fcv^o mmmmtLxit, mm. 
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MpL&Vy *D (Saccharomyces ) Jg N y * n ^ -fe^ • -b 1/ tf 

i/^i (Saccharomyces cerevisiae K #'J x.K7 7 / ^il'^il'^I 

(Aspergillus ) JIs ffl\z.\£T7>'<)\s% : ))/7, • — #— (Aspergillus niger ) 

-xmm (e. coii ), ^wm-hm^nx^^o 

invitroT**gliT£ci tt3j; !3M6K#f#^ft3o ig§t£\ fcfifc^ 
fr o o #"J X. fcJU t L TV DMEM, MEM N RPMI 1640. " IMDM r^h^tifi 

X~%Z>o «jJ£M (FCS) iOiWMt^;t*T^?.U 

28fjfilfit§liLTfc<fc^o ±§#n#© pH Itm 6~8 tOo tg^fcfcjfi 

m^30~40°CT»^ 15-200 B#P B ^f^. i&SK/S UTlgJfeCD^tfe. ilSU 

—2k in vivo ©I4^tbtlt Ll^^Itl^f fflt § 

wt^mm-r^m^ m%mm^ m&*m^ &<> mfimm^ 

£ LTI±,^^\^^, t:^y,•T'^7^^v^ffiV^?,^h5^» s T-§?>(Vicki Glaser, 
SPECTRUM Biotechnology Applications, 1993 ) 0 n£3USlfr#j£ffllr , »a« 

tt^Mes^^- h'T&jlfc^cD^MALTiii'&afc^i: LTiS^-r^o 
3©DNAMi A£;ftfcil!1%itfs^£^&DN A KfM- fc^OK^SA U 3 
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7>7^xz>^t^rilfffllT|)J:u (Ebert, K.M. et al ., Bio/Technology 
(1994) 12, 699-702 ) c 

(Dtij zi(Dm&& bmW;(Dm&n.&m ZiSusumu, M. et al., Nature (1985) 315, 
592-594 ) 0 

Zmi^m&s S^it^DNA^IMffl^^^- Mz-i£ PMON 530 fcjf 
AU Z\(D^p$r — ^TPun?^ V t> A • -7 t ^>^>7s (Agrobacterium 
tumefaciens ) ©i^oC^'^r 'JTlciAt^o CO/^r'^^^nn, #!l 
z.\£=-zi3-Ti- • # A (Nicotiana tabacum ) (z^^^-y:, ^.fr ^zi(DM 
«t DFtfM©*" U^r^ (Julian, K.-C. Ma et al., Eur. J. Immunol. 

(1994) 24, 131-138) 0 

^7p h^v7^r- N P&^^D-x' h^7 7-f-ftff|ff,ft5 (Strategies for 
Protein Purification and Characterization: A Laboratory Course Manual. Ed 
Daniel R. Marshak et al., Cold Spring Harbor Laboratory Press, 1996) Q 
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Zti^cD? n-? h j iffi^D?h^77^- 0!l£fcfHPLC, FPLC 

^mmiztz., hhooi49 m&m (mm^ : 2) ©gp^r^K*^tf 0 

Kil lTIi; 0OX« N hh00149 Kr38B#^r^ >ffi#l 

<Dr>%, i©ifi^ #l£fcJU 149Y2H#151 SSH-^ PDZ SSS^©«S^g|5ttt 

ffi^-r*^^ K^tf^nso ^cDj^&gp^r*- Hfct x hhooi49 iai 

ittSCfctfT^So ^^K^ShLTtt fcfc;tfcf@tB^fifc8u M£r 

nbtltz cDNAXlicDNAIflt^7"D-7i: LT N ^ft.tcDNA^-f 

cDNA^S^fctff^o cDNA7^7-7iJ-li N ^'Jx.(^ Sambrook, J. 
et al., Molecular Cloning N Cold Spring Harbor Laboratory Press (1989) 
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fc£ s ^*T^^>^iS-^^(Chirgwin, J. M. et al., Biochemistry (1979) 18, 
5294-5299) N AGPC &(Chomczynski, P. andSacchi, N., Anal. Biochem. (1987) 
162, 156-159) <0±R N A £USMU mRNA. Purification Kit (Pharmacia) 

l^fflLtiRNAiP^mRNA^IItSo t: H QuickPrep mRNA 
Purification Kit (Pharmacia) Ihi:=t NRNA^IgilfSC 

i: * T* £ 3 o 

IfkftfcmRN A*»kittte^&3!S£/g^T c DNA^^tSo cDNA© 
"£-J$te\ AMV Reverse Transcriptase First-strand c D N A Synthesis Kit (^ 

^ffl^tx 5'-Ampli FINDER RACE Kit (Clontech K):fc<fclJ<# IM -7— -fe'jS 
(polymerase chain reaction ; PCR) £fl§V>£: 5' -RACE &(Frohman, M. 
A. etal.,Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 8998-9002 ; Belyavsky, 
A. et al., Nucleic Acids Res. (1989) 17, 2919-2932) lzfel\ cDNACD 

i^dUo <t vmm * ft o z. t #t- # s o 

m^tifzP CR»?, a$jfc-r£DNA»TM-£SSS!lU ^^^-DNAh 
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&Q%m : ®^(Dm^mm*mnt-tZ)Z. bft~Z% % (Grantham, R. et al., 
Nucelic Acids Research (1981) 9, p43-p74 ) Q ##gHJ§©D N A £ Tffflg 

— GDft-iHk h*> (ATG ) Sllf/XIl^^ K> (TAA N TGA Xfc* TAG ) 

1 (Dm.mmm^^X 466te©i£*Afr?> 2832 iuCDi&fiC fr£>&£J& 
SIE^'J £ ^tf D N A T- tb 3 o 

MfflDNAIilf;, IE3«-*f : 1 IC^fJ&SIS^Jfr e> & -S D N A £X h 

£ fiK Mz-l£s i&Z h U > ^ a: > h ftMlfWW e> o r U > i > r- 
fc*. 00 X\ fcf 42°C> 2xSSC N 0. 1%SDS £ *u » * L < fct 50°C\ 2xSSC , 

0.1%SDST&So £fc J; t)$?£ L <«\ h U >^ai> hftgi&ifimf &*i 
Z>o MX h U > x > r &|fef$ fcj\ ^Jx.{±*65°C. 2xSSC &t>* 0. 1%SDS &mf 

t>nz> 0 citi^^t&^Ts ?&j&£±i:f z>mzM\^m\$.-%:m-?2> dn a 

SSSIfc^li. ±IB©'W 7*'J **-f Xt^DNAI^I L < B\ cDN 
AJtiiMDNAt^^o 
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i©I6S§n- KT pSV2neo, pcDNA I, pCD8 teZVft&Mfc^- 

$£mmcDy-n^—t?—(DTmzmA-rz> z txm^mm^^x^mm^^m 

mZSZo %,mzmi^Z7°V"E: — ? — t lt(i SV40 early promoter (Rigby In 
Williamson (ed.), Genetic Engineering, Vol.3. Academic Press, London, 
p. 83-141(1982)), EF-1 a promoter (Kim Gene 91 , p. 217-223 (1990)), CAG 
promoter (Niwa et al. Gene 108, p. 193-200 (1991)), RSV LTR promoter (Cullen 
Methods in Enzymology 152, p. 684-704 (1987), SR a promoter (Takebe et al. 
Mol. Cell. Biol. 8, p. 466 (1988)), CMV immediate early promoter (Seed and 
Aruffo Proc. Natl. Acad. Sci. USA 84, p. 3365-3369 (1987)), SV40 late 
promoter (Gheysen and Fiers J. Mol. Appl. Genet. 1, p. 385-394 (1982)), 
Adenovirus late promoter (Kaufman et al. Mol. Cell. Biol. 9, p. 946 (1989)), 
HSV TK promoter m<D-m&}Uli£.mX % & 7 P — $ — T"&tiy!<Rj£ffl l^T & 

hD^l/-^>3>^ (Chu, G. et al. Nucl. Acid Res. 15, 1311-1326 
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(1987)) N U>&Jb;i/$"^A?£ (Chen, C and Okayama, H. Mol. Cell. Biol. 7, 
2745-2752 (1987)), DEAE r^P^ h^>& (Lopata, M. A. et al. Nucl. Acids 
Res. 12, 5707-5717 (1984); Sussman, D. J. and Milman, G. Mol. Cell. Biol. 
4, 1642-1643 (1985)), ^t^yfe (Derijard, B. Cell 7, 1025-1037 

(1994); Lamb, B. T. et al. Nature Genetics 5, 22-30 (1993); Rabindran, S. 
K. et al. Science 259, 230-234 (1993))^©;£&#&£ftH^-f fr^&CJ: 

p -i-jvtfifacDmmmiL & m -r £ ab^M d « t vx *#gw©g &n & %m £ -e 

(flifc^ 13, 85-90 (1995)) 0 
h^Ut, h$/*"— fe? N v;i/h-^^saSs y;i/*^> S 

-F7>77i7-t\ u&Mftm&m. (gfp) subset a 

b^^>(His-tag) N >^;i/i>ifi®*^ HA. b h c-myc N FLAG, Vesicular 
stomatitis ->YJ^igfil (VSV-GP). T7genel0SGK (T7-tagk tM 
^fi^;i/^xe7-f (HSV-tag). E-tag 

(Hi£E^ 13, 85-90 (1995))o 
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T*fl§®l*]T"3g?fii*-e\ M^t^iei^HiL, itlfc^t^-^V^;^ 

^S^fttts ^xi^^f*^"^* IgG inffcT'&tUS, Protein A Sepharose 
Protein G Sepharose <^T -bb £ Z tifiX % Z> 0 #$69=1 ©91 

as^s gst tet'cox-k: h-7t<Dm-&m&n£ LxmmLtzm^iz 

ti\ ?)\'9 : ?-*> -Sepharose 4B & 3 *i £> :n £ h — 7*t:2NfSfl*jt:*g-&-r * 
£ d £ * o 

&^«©-fl£lft&:£&ico^Ti±, #lx.fcj? N (Harlow, E. and Lane, D. : 
Antibodies, pp. 511-552, Cold Spring Harbor Laboratory publications, New 
York (1988) ) ia«©^^(C^o is fcfctifS fcTfr X fcf J; 

&&fcfcl$£nfc§mK©JSP#rfc:fct SDS-PAGE #-J&ff]-e&*K iSS&itJ^© 

#T-#3o £©Pg. -*SWt:{±3|s:|gB^©seKK:3e^LfcSeHti. * 

^ ^> - & & ^ 6 ^ v % o fe g a « © m m © ifee & t* & & m -r a c h a b m x 

mmxMMztgmL, mfflmft<Dm&n*mm.LXs z.tiz&m-rzzt'vtfi 
mmmzfatz&zz t&x%z 0 m&n<D&¥mifimwrti\*m& sds-^u 

sfcx *&w<dxp v~-->ri5&<Dfa<DmmtLx&, mm^mutz 2- 
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;W7*yy h* ^X^A(Fields, S. , and Sternglanz, R. , Trends. Genet. (1994) 
10, 286-292) Zm^Xfi 

# #g m (D m & % t ^ =t d * w ^ — * a i e ¥ in iii ^ © - -n <D it 7' ^ - v 

«^o^f:!tl« GAL4 M 6 <fc o £ DNA h* j* ^ > ^.fe^rStSE'fb K 
>£^"f S'lfe^IfiH^Og- F*>f >£#WLT, fs^UffiS^© DNA $n 

ijl^7# — SOT^sjD&h bT©mS©cDNAi:te¥iilgi5H^fe^rSt4lb K 
>£3— Ft^DNAi:^Mbt*5DNA^ttfM^^^-§M 
CIAIT^I?^ cDNA^n- FT §IfiI^S^b 

bfc^^ — ^— itfe^^-TS 2->W Fi/7rA*ffl^5u 

SDNAh LexA CDD N AfS-£> H p< >f > * 3- K T ^itfc^ £ £ 7 I/- A#— 
tjtlgb^ fSS^^^-%^KrSo fifflCcDNAt GAL4 

LexAfcg^^ — 7^^57*0^-^-1:^ D «^#SSSS£;t'i& HIS3 51 
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? u-tiy^jvmt Lxmnffoiz^ &z>u&7k& t < it^n^com^mizm^. 

00 X WVWl 6 n £ ^fS-ffi £ ^ f & l&lf £ £31^1$ t gg#> ft § Jfi ft: s 

^#Soiift^S!i^JtibMtSW*^attJi^$ftfclSffl©a^5&$g3b s ^f> 
ft £ ct -5 t f & & (D T $) £ o 
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s£8j N t> turn ? %> z t &-c # s *: u r #y * « -i? ^ * > . 

r U*A#3M:fk*u *^^^»ffiB&SiJx 0>J*t£7*;i/3-;w I^Clii^ 
#^>f4^®r£ttfrk t«ili^yv;^-h 80 (TM). HC0-50 hWm 

3gPS^-©«^ -«S*Jt:f£A (tefi60kghLT) fcifc^Ttis 1 B& 
0^0.1^^ 100mg N $?g;L<tt$Jl.Ofre> 50mg, «t Y) t < lift 1.0 
t» 20mg T- th %> o 

&4?-#&tc iottr^^^Ji «ai*^J©^-c iiMf&A (#S 60kg i: L 
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l5o l/tf — ^-Hfifc^fc Lilt HIS3 atfc^CDffe. Ade2ilfc^ LacZ ilfc 

btiis MATCHMARKER Two-Hybrid System, Mammalian MATCHMARKER Two-Hybrid 
Assay Kit ti* CLONTECH M). HybriZAP Two-Hybrid Vector System 

(Stratagene M) 1fim\ft>ti2>o 

mmt, mmcD z-^^ro *> Fy^fA^^t apc t hDLG (a. 

Matsumine et al. Science 272, 1020-1023 (1996)); GRIP b AMP A u-b^- 
(H. Dong et al. Nature 386, 279-284 (1997)); Homer t¥)l>*?^> 
iHz^- (P. R. Brakeman et al. Nature 386, 284-288 (1997)); SRY t 
SIP-1 (F. Poulat et al. J. Biol. Chem. 272, 7167-7172 (1997))& 

h'cD PDZ Y*4 >§ttl.^t>5 L t>^;i/ J f>^^t;HEl{:l^t5 U -b7 

^^>7Dyr^ (Skolnik, E. Y. et al.,Cell (1991) 65, 83-90) % 

.>'^/7^_ n ^ijx.{^AgtlK ZAPII ^iAltcDNA7^77'J-§ff| 

m <Dm e n t l tz m e e * #g*& -r a r ^ — z * juis £ £ t> tarn f ti a 
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T) fcfc^Ttt, 1 B&fc&WO.Ol j6»6 30mg, U < 0.1 * & 20ig, 
ffe©Ifr$J©®^sfeK 60kg MS & £&3?Lfcfi£&-£f £5o 

Uttttfctt, **f!B©gaHi:^LT^I!5il:^t«t^D-^fSft 
* WffllS fc: £ ft s at e^E^J x ii 7> S y i?iB?U * ffl ^ T f# 3 d h ifi T § § 0 

sesc7 ^s (n) *mmK+*)\,#**, (o * 

»ALT*^«fflST*^fc|&^«I|Jia^^j|fe«|^^ fc ^ N ^©?£±«I*|^X 
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IfoigcibtihtTlis -?t>7^ AAx^-^fl^ 

£>0?ffc>tiZ> o mtif>&)lz& s ^ft^J^^PBS (Phosphate-Buffered Saline) -P 

£m&&7kmxmmmizmR,f&mi;tzt)CD%:pfrm.iz£ ^m.n(DT^^.^y k 
u tm? D-r > h^^^^o-y^ h izmmm&LtzmfttfimZs 4~2i a 

mSi©in^ u #_t# L £ ci LtzWi. tall % J&f£ U fc Hi?LI&$J© Jfll 
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^;i/*^>f >£©;5&(Galfre, G. andMilstein, C. , Methods Enzymol. (1981) 
73, 3-46) ^fcigDTfT-S 
SfflflSHl^fciJ; Dff t>ftfc/W 7*) K iiSOMiR^M, 0y*.fc£ HAT 

m-rzz£tz&t)mftgtiZo mi mmmx commit. swttsM^ 

h U #lx.fcf EB t> <i ;i/^(3^tfeh h U in vitro TSaR. 

ffiL*mir% ^d- -?MM. m%.l£. U266 £&-&£&. Me«^©$g^rrSi4^ 
63-17688 ^&#g) 0 

*fT£ t hJnlffc£ifcf§LTfc (@|&ftaftBiE&g|#-if W092-03918, W093- 
2227, W094-02602, W094-25585, W096-33735 *s J; W096-34096 #JSQ 0 

^?©&2S«[IIJ&£&j«£ : ? (oncogene) fc<fc !>^fb£l*fciffflj)S£ffl^-cfc <fc 
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mgz£l£tz*aL&Z.Mtjiit£ls-cmzz£ifi'egZ m*.&. Borrebaeck, C. A. 
K. andLarrick, J. W., THERAPEUTIC MONOCLONAL ANTIBODIES, Published in the 
United Kingdom by MACMILLAN PUBLISHERS LTD, 1990 Jjfl&^trEttfcU 

teWBBT&oT il^o 0»J*fcJU tfifcmfrt UTlt Fab, F(ab' )2, Fv Xfct H 
fii: L H© Fv ^ ij > * - Tig ^ t f; y > ^jl/ f i >f > Fv(scFv) 

(Huston, J. S. etal., Proc. Natl. Acad. Sci. U.S.A. (1988) 85, 5879-5883) 

ttmif^nzo Mftfticy:. m&%&m. m%.&. ^-w>s ^^>>t-m 

Co,M. S. etal., J. Immunol. (1994) 152, 2968-2976 ; Better, M. andHorwitz, 
A. H., Methods Enzymol. (1989) 178, 476-496 ;Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E. , Methods Enzymol. (1986) 
121, 652-663 ;Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669 ; 
Bird, R. E. and Walker, B. W. , Trends Biotechnol. (1991) 9, 132-137 #bb) g 
tfH&BBVdtLX, U3L^l/>^'J zi—JV (PEG) t.1&& Lit 

b hmfem&<Dfe1%mmfi> ^Jn{*Xl±#b rtriteEiaifc© CDR (ffiftg 



• 
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«!J^ttlR^SO«iJ^Xi±^SiS^^^i»^tft^^ (Enzyme-linked 
immunosorbent assay ; EL ISA) lz £ *) ft o L g Z> 0 

ztz, *&W(D&ii£<nmmm&m&%MfeT2>i3mh:[sX. elisa, eia m 

0d£fcJU EL ISA £fflO<g>ig-A\ ^^WOtfLfr^HfflYbLfcrL/-- M:* 
*$BW©irCifc©^t£i¥fflifctt^ BIAcore( Pharmacia U) ^^ffltSChtffl 

fcfflIHD&DNAi:M7'J^XL, 'J>& < 1 5 iiS<E>$IS£^-f § # 
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U*?- KXtt? ^W^^ KSS#fl^ 0!l*«7'>?--fe >x:t y 3^ ^1/^-^- h\ 

Xy X^Xr&^^-te^Tj-y i^^b;^ H^^tfo £©-F>^-te> 
y zJ* £ l/^-^ h*& N b < (iIB^!i#-^ : 1 Jc:^£ti£i«IS?'J*©^ 

U*^ m&Zo $^C!if$L<lt iiuiaiii^-f £'J>& < t=b 1 5j@J^±©3? 

r 7 >ft>7t'j3?^l/tf Fj fctt, D NAXIimRN A 
& £>-?\ DNAXttmRNAJ:^j37^1/tf h*fc#E#|# 

jS2R#jfc£5££/w x y *w xr * i:<i. jBfjravw x y x-r -t?—> 3 >^ 
nr. l < h y >vi> h&;w xy x-r-fef-^s >^tt*. fib© 

l^i:$Ii*t?.o -©ct^^^y 7^ U^-^ Kfc <J>&< 15 fi© 

g^e L fc 7 * u -#3- Y E^J^T*, 'J>& < i: * 70% , » * L < fc*'J>fc < h & 80% N 
«t D£? £ L < t± 90%, U < li 95% J^±GDJ&Si2?iJ±©*S|5]tt£;gT 
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«lcfffflLT. mm&M*zi- h'tSDNAXIimRNAt^tSii:!: 
'MtiStt, ^3M<b#J. ?£8?«Kj#k £5£fb#J N R£J^#J. 

JfobTitelML. U^S£fflOSd£#-e t£ 0 0S*«. 0.1 ~100mg/kg N 
^SKIiO.l ~50mg/kg OlEfflT"fe^1-a3 £:#T-§3 0 
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illl hh00149 5tfs^©y — If >7u y hM©Sl^^ti:itfe^ 0 
r Hj & Human MTN Blot (CLONTECH *±S£ jb^o^ 7760-l)£ffl^T 
^mbfe*)CDT> l.^fli, 2.fl$, 3.S£*g, 4.11$, 6.#*&^ 7.ffl«L 

8.T ^flI<£:^t- 0 r H4j & Human MTN Blot IV (CLONTECH *±i!£ t>$u7^ 
7766-l)£ffl^TltmL£&©T% l.JML 2.I»BljU 3.hu^I^ 4.*^ 5.^, 

6. /JnJ^. 7.*JI§. 8.*$j U >^«$^to r Fj & Human Fetal MTN Blot II 
(CLONTECH *^oy#^ 7756-l)£ffl^Tf&ffi bfcsfecDT. l.flSJEfli^ 2. 
JJ&ifEJffik 3.fl&JEJfFJiL 4.J^J^^lIi^^-ro r Cj Human Cancer Cell Line MTN 
Blot II (CLONTECH %\M t>$u?^ 7757-l)£ffl UTt&tti L 1t & 
t£6«IHL-60*fflJ^ 2.HeLa«S3 N 3.«te#tttteMi K-562, 4. V 
J*t£ejfo£i MOLT-4 « N 5.M— *y h U >7*-^ Raji *fflflS> 6.*JJ§H§l;lffi 
SW-480iM, 7.WSS A549 fflj&s 8.HfeiB G361 ftflflSSr^n^n^-To r B2j fct 
Human Barin MTN Blot II (CLONTECH ttSl *^D^S^ 7755-1) Sffi^Ttft 
tHLfc*©^ l./MIBK 2.*I«j&SC. 3.M. 4.*M. 5.MsM^. 6.£uffl^ 

7. {PJjgi^, 8.W.m^^ti^n^-r 0 r B4j It Human Brain MTN Blot IV (CLONTECH 
ttS £*n^#^- 7769-1) fcffll^Ttfcffl Lfc&arC. l./MKJStfes 2.M*M2u 
3J&m 5.±M. 6.1Ix 

K2i±, RT-PCR ©^%^t?iT"fe§ 0 ^fflLfcm 1 H cDNA (i l.BSi, 2. 
3.BM, 4.ffflfc, 5.JW, 6.-rv>l«, 8.#*&@5, 9.*E1, 10. 

11.5Mf3»; >^J£, 12.m±^, 13. /MB, 14. 15.JSHI, 16. M,. 17.B& 
JM, 18.fl&Jfci&K, 19. H&lfl, 2Q.m!%Stm, 2l.%a l MB, 22.J36Jft#teiS, 23. 
J3a JJE M iH , 24. fihiMMtifc, 25. Breast carcinima (GI-101) „ 26. Lung 
carcinoma(LX-l) , 27. Colon adenocarcinoma (CX-1) , 28. Lung carcinoma 
(GI-117K 29. Prostatic adenocarcinoma (PC-3)> 30. Colon adenocarcinoma 
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(GI-112K 31. Ovarian carcinoma (GI-102K 32.Pancreatic adenocarcinoma 
(GI-103) (CLONTECH **d*« K1420-1, K1421-1, K1425-1, K1422- 

D<D 32 ilf^oM hh00149 atfc^ft, TStt G3PDH *e?(*fflB)*» 

ffif 3:7^ v-ftffl^£ RT-PCR©^T$>So 

H3i±, hhooi49 «a«©*ii©^a(*^rBiTft*o ia*ttu&®v-* 

% hj ft -r & t- &><D m m (Dw>m 

cDNA©«ftJ4 % /jx^ & o DNA Research 4, 53-59 <1997)CB«©*i£fc Lfc# 
*<*ttfci±, 2 fiil cDNAii Human poly A + RNA whole brain (CLONTECH 
*t« **?u7%m 6516-l)ftffl^ M*g^#* Superscript II (GibcoBRL * 
18064-014)ft 5' Not I ^ hS*ra(dT)15 :t^^_ 
(GACTAGTTCT AGATCGCGAG CGGCCGCCCT TTTTTTTTTT WEJij#f : 3 ) tc J; 
^^:f;Mz^£c*-^ 0 ^5,ttfc cDNAttfflHiBP* Not I lz£%m<tlz 



r 



o 



5' -TCGACCCACGCGTCCG -3' (IB?!J#-*§- : 4 ) 

3' -GGGTGCGCAGGCp-5' (iB9>J## : 5) 

1 XffiiljS^ifD-^^o^^ttfcj; 5 3kb J; & **g^cDNA*&^3kb 
J: * * * -f X©* * V* cDNA K * ft Not K Sal I j: , T L fc P B luescr i P t 



• 
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II SK+ (STRATAGENE *t££ i3 * P ^S"^ 212205) £ fx & ^ x 

ElectroMax DH10B™ cells (GibcoBRLftM £*P^*#-i§- 18290-015)— V- 
TJUzm^ly 9 rP*U — ^3>£J; £#Ab£o 7*"-7U-h±T7> 
fcTS/U >Wt4©P i: UT^?>tife$bi:Lfc 8@^©3Dz-J;f)1li^ 

U/SDS t:«fcS^«Pi£t:«fc 15 X^X 5: K DNA fctaffi bfco f#£*i£X 
5>X^ K DNA fcJ::fcSB#i± closed circular DNA &<DT*«m?Mt3 £ otM^ 

X&Jip A£ftT^£ cDNA©1M X^fftbTV^o LfetfoT^ 1% 
^tfn-xy^T? 10fa©#i@fc:#W-fcfc©fci: cDNA ©it>r Xfc: «fcoT#l*£ft 

g/ml > f U >© A o fc LB MfrigifeT 3 Of P^JS h 5 ig* b fz „ tttB b fc 
X5>X^ K«SmSMfobT*<D1*>f X£«£SU lRlfi|CD^^fe*#A$ixfc 
cDNA X# 8kb WTO* © tzoUT \±'J>te < hi) 2 UK 8kb W±© cDNA 

>f >1f- r iz-D^Xlt 3 Is|©-9--f X©IiR^i?)IU Xic£ r> #H Lfc 
cDNA 7^77 'J— SflHgbfco 

[H1S0II2] hh00149 jte^CD^P-n>^ 

±x£©#B£ftfc cDNA 7^77 U— «k ») X^X £ h* DNA SitilLtME 
?'J£&£b£o X^X^ K DNA l± Kuraboft© PI-100 gl&X^X 5. K DNA Hi 

fc* ABI PRISM™ -y->f — ^> v>X^r y r (Perkin-Elmer *t§!0£i£ffl 

bT CATALYST Turbo (Perkin-Elmer #©)£ <fc t) S tbT-ff &fc>-frfc 0 S^&M^I 
14 ABI373A g; fe fcfc ABI377 DNA - * ^ > 1* — <fc t> £ fffc ABI 
sequence analysis system, INHERIT DHP*f bfco -Y r cDNA©^iBS 

fr&Oi/- >^>X (3 (4 Dye- labeled M13 forward primer (Perkin-Elmer 
ftM) h reverse primer (Perkin-Elmer *±S!0 £ffll^fc 0 £ t> Iz cdM ±fe(D 
mMWfflCD&felZlZi' 3 v r#>?££ffl^fco 1 ^P->^bT hh00149 
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mi^^mw^^ntzo hhooi49 (omMMms zv^mztizr $ ;mm 

pj&^ti^tiMmm^ : Izmir 0 

V — J & (Research Genetics, Inc.) <D Gene Bridge 4 

Radiation Hybrid Panel £ffll>T hh00149 jtfE^©^fi{£±©{AAg£ ^ y £ 
>^Lfeo 2>wl © lOxKOD dash ^ y 7 t— . 1.6,al © 2.5mM dNTP s 0.8//1 
CD 10//M 149-2867 (CAGGGTGGGA GAAGGGGAAA GAATC/E#J#-5 : 6 h 

0.8/^1 CD 10//M /v^?- 149-2944 (GAGGCCATTG ACAGGGAGAC GAAAC/IE8I 
: 7 )v 13.4^1 0.4^1 © KOD dash DNA # U p< ^ — fcr (TOYOBO 

#LDP-101) fcig-^U 94 0 C5^©{£^©gL 98°C10# N 60°C2 S\ 74°C10#© 
3 v 7° £ 40 Is] $£ *3 ?g Lfc polymerase chain reaction (PCR)£?f l> N MB. 
¥ <D m 4@ * fr o o (D%a^<Dffltir lz-D V ^ T World Wide Web 
(http://www.sph.umich.edu/group/statgen/software) <£. D >n — Fife 
»«fV7h^ffllfc. *©*glH, &&#6#«D^ — *-WI-4142 fr£> 3.2cR 
(c hh00149 Jtfc^fcJ:^* T^tifco 

y-f>7oy Hi^mt-^W CLONTECH ft© MTN Blot (*^n^*#-^ 
7760-1, 7766-1, 7756-1, 7757-1, 7755-1, 7769-1 25ng CD Nco I ft 

tf-(I2^J#^ : 1 CD 948 fr 1574 CfBMO =^77-^ + A Megaprime DNA 
labelling kit (*^D^No. RPN1607)T [ a- 32 P] dCTP fc«fc ») U 7d 
— ythxm^fzo ExpressHyb Hybridization Solution (Clontech ftM 
D^'No. 8015-2) 20ml IZT 68°C30 ^Hri/;W :/ U ^ a > *ff 2 

xlO 7 cpmCD^^;i/£tifc7*P — 7£|n]C< ExpressHyb Hybridization 
Solution 20ml (lxl0 6 cpm / ml){3T 68°C1 B#P^W 7 ] ) X£ i±£ 0 2x 
SSC (0.3M NaCl, 0.03M ^^>Wti~ Y U t? A(pH7.0) )/0.05% SDS *m^T^U 
T 10 # 3 IH7^;i/^-^^\ ££>fc O.lxSSC / 0.1% SDS 50°CT; 15 
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#2HI«feofc&, FUJI Imaging plate (Fuji film ttSi) £T 1 flfeJ83te£-fei\ 
FUJI BAS2000 (Fuji film #80 tt^Kf Ltz 0 ^<D^m. Mftmmtz. 3.2kb 
©<E¥&3&M&tfJ£*U Human BrainMTN Blot I \{t> $ u 7755-1), Human 

BrainMTN Blot IV (*^D^#^ 7769-l)*ffl^fc|?*fcDJSg^ N *flwj£ft. f£ 
gg^s fugles fflS^tc^TAv^^tf^tu /J*Hfik >bmmmz& 

xftmftmmgtitz mi) 0 

[MMM 5 ] RT-PCR tz «t S hh00149 »fc^^©fl$6$mf48?#f 
RT-PCR lz«fc t) N Zin^-CHy— If y rTfl¥#rLfe*l«&£^ir 32 &$f 

©Wl^^t© mRNA ©$B3g3©Jtt££fT hh00149 3ge^©$B3EGD*a«M$ 
Ht4£»#rL&o cDNA CLONTECH *± «fc 0 7tjflE£ tlT ^ S Human MTC Panel 
KK1402-1K Human MTC Panel II (K1421-1K Human Fetal MTC Panel KK1425-1), 
Human Tumor MTC Panel(K1422-l)£ffl^fc 0 2jul\(D IOxKOD dash 7 t>— N 
1.6/zl © 2.5mM dNTPs 0.8>al <D 10//M 77-f7- 149-2867 (CAGGGTGGGA 
GAAGGGGAAA GAATC/IB5«-Jf : 6 K 0.8>ul © 10/zM 77^f 7- 149-2944 
(GAGGCCATTG ACAGGGAGAC GAAAC/IB?iJ#^§ : 7). 13.4//1 ©MStK, 0.4^1 
© KOD dash DNA # U ^ — t? ( T0Y0B0 #LDP-101) U 94°C5 fr(Di%U(D 

98°C10 £K 60°C2 g\ 74-C10 3 y 30 mg£ D £ Lfeo EI 2 tc 

GCG Sequence Analysis Software Package (Genetic Computer Group, Oxford 
Molecular Group, Inc.) (D Tpeptide structurej r pe pplotj b 

T hh00149 MeW©*gji£Mi|L£(E!3 ) c ^©*£J^ T^y^Sisj (1-20) *5 
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1. TIB (a) (e) t> £ £ 3ttR<* ti% D N Ao 

(a) IS?'J#^ : 2 {3 IBtE© T ^ ^ it ^^5161^3 - KfSDN 
Ao 

(b) ffi#J#-5 : 1 (-HB«g©mM2^J©33- h'^^^^tfD NAo 

(c) iB5U*-^ : 2 ^|3«©7-^ y^ia^iJtiJ^T l^L < iilSM©^^ 

(d) 1B^J#^ : 1 fciEf8©£*IE*Uib»£fcSDNAfc/W 7'JNXT5 
DNAT-feoTs IE^iJS-^ : 2 iCBBSBOT' * J t> & £ m i:*lt&$J 
£[5jag&^6H£=3 — KtSDNAo 

(e) (a) fr£> (d) CD^-ma»fc:i3fi©D N A £j\k<D^7?- K tfetttf 
U ^.r^ h*^n-K-r?>DNAi:7t>^^^, S M £ =i — h"f SDNAo 

2. at*!! 1 !:lBi©DNA^A$tlfc^^^-„ 

3 . m&m i tiBtt©DNA*fciiSii^cJS2 tsB«cD^^^— ^^rs?e 
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SEQUENCE LISTING 



<110> CHUGAI RESEARCH INSTITUTE FOR MOLECULAR MEDICINE, INC. 
Kazusa DNA Research Institute 

<120> Genes encoding brain-specific membrane proteins 

<130> C2-010PCT 

<150> JP 1998-331727 
<151> 1998-11-20 

<160> 7 

<210> 1 
<211> 3144 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 

<222> (466).. (2832) 
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<400> 1 

gcctggctcc ctctcgctga gacacacata cactcacaca tacacaaccc ggcaggctcg 60 

tctgaacttg aagacacccc acattccaag atgcccgagg ttcctgggaa tgcctggggt 120 

tcttcgatcc ggaaaatcct accggcatcc tcctagggag ggattattat tattattttt 180 

ctttaatctg gaagagaaga gaacaagttg tgcttttccc cccttcttct tgctaaacgc 240 

catggatata actgaataag cggctcaggg ctttccccgc gtggacgtcc gaggccacca 300 

tctgcctgca ttcgccggag ccgccggagg gtttagctcg agtctgtctc gggcggggaa 360 

ggatgcgtgg ccgagccggg gagcccgggc gccccgcgga gccggcctcg gtgccaccca 420 

gccgggggta gatgctgcct cgcccaggcg ctgagtgacc agacc atg gag acc ctg 477 

Met Glu Thr Leu 
1 

ctt ggt ggc ctg eta gcg ttt ggc atg gcg ttt gec gtg gtc gac gec 525 
Leu Gly Gly Leu Leu Ala Phe Gly Met Ala Phe Ala Val Val Asp Ala 
5 10 15 20 



tgc ccc aag tac tgt gtc tgc cag aat ctg tct gag tea ctg ggg acc 
Cys Pro Lys Tyr Cys Val Cys Gin Asn Leu Ser Glu Ser Leu Gly Thr 
25 30 35 



573 



THIS PAGE BLANK «■«■> 



WO 00/31256 



3/19 



PCT/JP99/06449 



ctg tgc ccc tec aag ggg ctg etc ttt gta ccc cct gat att gac egg 621 
Leu Cys Pro Ser Lys Gly Leu Leu Phe Val Pro Pro Asp He Asp Arg 
40 45 50 

egg aca gtg gag ctg cgc ctg ggc ggc aac ttc ate ate cac ate age 669 
Arg Thr Val Glu Leu Arg Leu Gly Gly Asn Phe He He His He Ser 
55 60 65 

cgc cag gac ttt gee aac atg acg ggg ctg gtg gac ctg ace ctg tec 717 
Arg Gin Asp Phe Ala Asn Met Thr Gly Leu Val Asp Leu Thr Leu Ser 

70 75 '.. ' SO 

agg aac ace ate age cac ate cag ccc ttt tec ttt ctg gac etc gag 765 
Arg Asn Thr He Ser His He Gin Pro Phe Ser Phe Leu Asp Leu Glu 
85 90 95 100 

age etc cgc tec ctg cat ctt gac age aat egg ctg cca age ctt ggg 813 
Ser Leu Arg Ser Leu His Leu Asp Ser Asn Arg Leu Pro Ser Leu Gly 
105 110 115 

gag gac ace etc egg ggc ctg gtc aac ctg cag cac ctt ate gtg aac 861 
Glu Asp Thr Leu Arg Gly Leu Val Asn Leu Gin His Leu He Val Asn 
120 125 130 

aac aac cag ctg ggc ggc ate gca gat gag get ttt gag gac ttc ctg 909 
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Asn Asn Gin Leu Gly Gly He Ala Asp Glu Ala Phe Glu Asp Phe Leu 
135 140 145 



ctg aca ttg gag gat ctg gac etc tec tac aac aac etc cat ggc ctg 
Leu Thr Leu Glu Asp Leu Asp Leu Ser Tyr Asn Asn Leu His Gly Leu 
150 155 160 



957 



ccg tgg gac tec gtg cga cgc atg gtc aac etc cac cag ctg age ctg 
Pro Trp Asp Ser Val Arg Arg Met Val Asn Leu His Gin Leu Ser Leu 
165 170 175 180 



1005 



gac cac aac ctg ctg gat cac ate gec gag ggc acc ttt gca gac ctg 
Asp His Asn Leu Leu Asp His lie Ala Glu Gly Thr Phe Ala Asp Leu 
185 190 195 



1053 



cag aaa ctg gec cgc ctg gat etc acc tec aat egg ctg cag aag ctg 
Gin Lys Leu Ala Arg Leu Asp Leu Thr Ser Asn Arg Leu Gin Lys Leu 
200 205 210 



1101 



ccc cct gat ccc ate ttt gec cgc tec cag get teg get ttg aca gec 
Pro Pro Asp Pro He Phe Ala Arg Ser Gin Ala Ser Ala Leu Thr Ala 
215 220 225 



1149 



aca ccc ttt gec cca ccc ttg tec ttt agt ttt ggg ggt aac cca ctt 
Thr Pro Phe Ala Pro Pro Leu Ser Phe Ser Phe Gly Gly Asn Pro Leu 
230 235 240 



1197 
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cac tgc aat tgt gag ctt etc tgg ctg egg agg etc gag egg gac gat 1245 
His Cys Asn Cys Glu Leu Leu Trp Leu Arg Arg Leu Glu Arg Asp Asp 
245 250 255 260 

gac ctg gaa acc tgt ggc tec cca ggg ggc etc aag ggt cgc tac ttc 1293 
Asp Leu Glu Thr Cys Gly Ser Pro Gly Gly Leu Lys Gly Arg Tyr Phe 
265 270 275 

tgg cat gtg cgt gag gag gag ttt gtg tgc gag ccg cct etc ate acc 1341 
Trp His Val Arg Glu Glu Glu Phe Val Cys Glu Pro Pro Leu He Thr 

280 285 ' : - ^ ^ "29V 

cag cac aca cac aag ttg ctg gtt ctg gag ggc cag gcg gee aca etc 1389 
Gin His Thr His Lys Leu Leu Val Leu Glu Gly Gin Ala Ala Thr Leu 
295 300 305 

aag tgc aaa gec att ggg gac ccc age ccc ctt ate cac tgg gta gee 1437 
Lys Cys Lys Ala He Gly Asp Pro Ser Pro Leu He His Trp Val Ala 
310 315 320 

ccc gat gac cgc ctg gta ggg aac tec tea agg acc get gtc tat gac 1485 
Pro Asp Asp Arg Leu Val Gly Asn Ser Ser Arg Thr Ala Val Tyr Asp 
325 330 335 340 

aat ggc acc ctg gac ate ttc ate acc aca tct cag gac agt ggt gee 1533 
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Asn Gly Thr Leu Asp He Phe lie Thr Thr Ser Gin Asp Ser Gly Ala 
345 350 355 

ttc acc tgc att get gec aat get gee gga gag gee acg gec atg gtg 1581 
Phe Thr Cys lie Ala Ala Asn Ala Ala Gly Glu Ala Thr Ala Met Val 
360 365 370 

gag gtc tec ate gtc cag ctg cca cac etc age aac age acc age cgc 1629 
Glu Val Ser He Val Gin Leu Pro His Leu Ser Asn Ser Thr Ser Arg 
375 380 385 

act gca ccc ccc aag tec cgc etc tea gac ate act ggc tec age aag 1677 
Thr Ala Pro Pro Lys Ser Arg Leu Ser Asp lie Thr Gly Ser Ser Lys 
390 395 400 

acc age egg gga ggt gga ggc agt ggg ggc gga gag cct ccc aaa age 1725 
Thr Ser Arg Gly Gly Gly Gly Ser Gly Gly Gly Glu Pro Pro Lys Ser 
405 410 415 420 

ccc ccg gaa egg get gtg ctt gtg tct gaa gtg acc acc acc teg gee 1773 
Pro Pro Glu Arg Ala Val Leu Val Ser Glu Val Thr Thr Thr Ser Ala 
425 430 435 

ctg gtc aag tgg tct gtc age aag tea gca ccc egg gtg aag atg tac 1821 
Leu Val Lys Trp Ser Val Ser Lys Ser Ala Pro Arg Val Lys Met Tyr 
440 445 450 
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cag ctg cag tac aac tgc tct gac gat gag gta ctg att tac agg atg 1869 
Gin Leu Gin Tyr Asn Cys Ser Asp Asp Glu Val Leu He Tyr Arg Met 
455 460 465 

ate cca gec tec aac aag gec ttc gtg gtc aac aac ctg gtg tea ggg 1917 
He Pro Ala Ser Asn Lys Ala Phe Val Val Asn Asn Leu Val Ser Gly 
470 475 480 

act ggc tac gac ttg tgt gtg ctg gec atg tgg gat gac aca gee acg 1965 
Thr Gly Tyr Asp Leu Cys Val Leu Ala Met Trp Asp Asp Thr Ala Thr 
485 490 495 500 

aca etc acg gec acc aac ate gtg ggc tgc gec cag ttc ttc acc aag 2013 
Thr Leu Thr Ala Thr Asn He Val Gly Cys Ala Gin Phe Phe Thr Lys 
505 510 515 

get gac tac ccg cag tgc cag tec atg cac age cag att ctg ggc ggc 2061 
Ala Asp Tyr Pro Gin Cys Gin Ser Met His Ser Gin He Leu Gly Gly 
520 525 530 

acc atg ate ctg gtc ate ggg ggc ate ate gtg gee acg ctg ctg gtc 2109 
Thr Met He Leu Val He Gly Gly He He Val Ala Thr Leu Leu Val 
535 540 545 



ttc ate gtc ate etc atg gtg cgc tac aag gtc tgc aac cac gag gec 



2157 
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Phe He Val He Leu Met Val Arg Tyr Lys Val Cys Asn His Glu Ala 
550 555 560 

ccc age aag atg gca gcg gec gtg age aat gtg tac teg cag acc aac 2205 
Pro Ser Lys Met Ala Ala Ala Val Ser Asn Val Tyr Ser Gin Thr Asn 
565 570 575 580 

ggc gee cag cca ccg cct cca age age gca cca gee ggg gec ccg ccg 2253 
Gly Ala Gin Pro Pro Pro Pro Ser Ser Ala Pro Ala Gly Ala Pro Pro 
585 590 595 

cag ggc ccg ccg aag gtg gtg gtg cgc aac gag etc ctg gac ttc acc 2301 
Gin Gly Pro Pro Lys Val Val Val Arg Asn Glu Leu Leu Asp Phe Thr 
600 605 610 

gee age ctg gee cgc gee agt gac tec tct tec tec age tec ctg ggc 2349 
Ala Ser Leu Ala Arg Ala Ser Asp Ser Ser Ser Ser Ser Ser Leu Gly 
615 620 625 

agt ggg gag get gcg ggg ctg gga egg gee ccc tgg agg ate cca ccc 2397 
Ser Gly Glu Ala Ala Gly Leu Gly Arg Ala Pro Trp Arg lie Pro Pro 
630 635 640 



tec gec ccg cgc ccc aag ccc 
Ser Ala Pro Arg Pro Lys Pro 
645 650 



age ctt gac cgc ctg atg 
Ser Leu Asp Arg Leu Met 
655 



ggg gec ttc 
Gly Ala Phe 
660 



2445 
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gcc tec ctg gac etc aag agt cag aga aag gag gag ctg ctg gac tec 2493 
Ala Ser Leu Asp Leu Lys Ser Gin Arg Lys Glu Glu Leu Leu Asp Ser 
665 670 675 

agg act cca gcc ggg aga ggg get ggg acg teg gcc egg ggc cac cac 2541 
Arg Thr Pro Ala Gly Arg Gly Ala Gly Thr Ser Ala Arg Gly His His 
680 685 690 

teg gac cga gag cca ctg ctg ggg ccc cct gcg gcc egg gcc agg age 2589 
Ser Asp Arg Glu Pro Leu Leu Gly Pro Pro Ala Ala Arg Ala Arg Ser 
695 700 705 

ctg etc ccc ttg ccg ttg gag ggc aag gcc aaa cgc age cac tec ttc 2637 
Leu Leu Pro Leu Pro Leu Glu Gly Lys Ala Lys Arg Ser His Ser Phe 
710 715 720 

gac atg ggg gac ttt get get gcg gcg gcg gga ggg gtc gtg ccg ggc 2685 
Asp Met Gly Asp Phe Ala Ala Ala Ala Ala Gly Gly Val Val Pro Gly 
725 730 735 740 

ggc tac agt cct cct egg aag gtc teg aac ate tgg acg aag cgc age 2733 
Gly Tyr Ser Pro Pro Arg Lys Val Ser Asn He Trp Thr Lys Arg Ser 
745 750 755 

etc tct gtc aac ggc atg etc ttg ccc ttt gag gag agt gac ctg gtg 2781 
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Leu Ser Val Asn Gly Met Leu Leu Pro Phe Glu Glu Ser Asp Leu Val 
760 765 770 

ggg gcc egg ggg act ttt ggc age tec gaa tgg gtg atg gag age acg 2829 
Gly Ala Arg Gly Thr Phe Gly Ser Ser Glu Trp Val Met Glu Ser Thr 
775 780 785 

gtc taggtggggg tgggcatget ccctttcctg tgcgcagggt gggagaaggg 2882 
Val 



gaaagaatct cactggcaag tgtttgtgga gtttccatgg tgatgtttac atccagggac 2942 

agtttcgtct ccctgtcaat ggcctcgtgt ccccccctac cccgcaacac ccacatcacc 3002 

tccccaccac ccggccgggg tgtgctcagg gaatgtggac tegctcaaat geeggactga 3062 

gecctgagtg tttggaaagg cgagactccg cctttctaat cacaaatgta gcctacaagc 3122 

aagcggcttt ggattgetta tg 3144 

<210> 2 
<211> 789 
<212> PRT 

<213> Homo sapiens 
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<400> 2 

Met Glu Thr Leu 
1 

Leu Gly Gly Leu Leu Ala Phe Gly Met Ala Phe Ala Val Val Asp Ala 
5 10 15 20 

Cys Pro Lys Tyr Cys Val Cys Gin Asn Leu Ser Glu Ser Leu Gly Thr 
25 30 35 

Leu Cys Pro Ser Lys Gly Leu Leu Phe Val Pro Pro Asp He Asp Arg 
40 45 50 

Arg Thr Val Glu Leu Arg Leu Gly Gly Asn Phe He He His lie Ser 
55 60 65 

Arg Gin Asp Phe Ala Asn Met Thr Gly Leu Val Asp Leu Thr Leu Ser 
70 75 80 

Arg Asn Thr He Ser His He Gin Pro Phe Ser Phe Leu Asp Leu Glu 
85 90 95 100 



Ser Leu Arg Ser Leu His Leu Asp Ser Asn Arg Leu Pro Ser Leu Gly 
105 110 115 
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Glu Asp Thr Leu Arg Gly Leu Val Asn Leu Gin His Leu He Val Asn 
120 125 130 

Asn Asn Gin Leu Gly Gly He Ala Asp Glu Ala Phe Glu Asp Phe Leu 
135 140 145 

Leu Thr Leu Glu Asp Leu Asp Leu Ser Tyr Asn Asn Leu His Gly Leu 
150 155 160 

Pro Trp Asp Ser Val Arg Arg Met Val Asn Leu His Gin Leu Ser Leu 
165 170 • — 175 180 

Asp His Asn Leu Leu Asp His He Ala Glu Gly Thr Phe Ala Asp Leu 
185 190 195 

Gin Lys Leu Ala Arg Leu Asp Leu Thr Ser Asn Arg Leu Gin Lys Leu 
200 205 210 

Pro Pro Asp Pro lie Phe Ala Arg Ser Gin Ala Ser Ala Leu Thr Ala 
215 220 225 

Thr Pro Phe Ala Pro Pro Leu Ser Phe Ser Phe Gly Gly Asn Pro Leu 
230 235 240 



His Cys Asn Cys Glu Leu Leu Trp Leu Arg Arg Leu Glu Arg Asp Asp 
245 250 255 260 
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Asp Leu Glu Thr Cys Gly Ser Pro Gly Gly Leu Lys Gly Arg Tyr Phe 
265 270 275 

Trp His Val Arg Glu Glu Glu Phe Val Cys Glu Pro Pro Leu He Thr 
280 285 290 

Gin His Thr His Lys Leu Leu Val Leu Glu Gly Gin Ala Ala Thr Leu 
295 300 305 

Lys Cys Lys Ala He Gly Asp Pro Ser Pro Leu lie His Trp Val Ala 
310 315 J 320 

Pro Asp Asp Arg Leu Val Gly Asn Ser Ser Arg Thr Ala Val Tyr Asp 
325 330 335 340 

Asn Gly Thr Leu Asp He Phe lie Thr Thr Ser Gin Asp Ser Gly Ala 
345 350 355 

Phe Thr Cys He Ala Ala Asn Ala Ala Gly Glu Ala Thr Ala Met Val 
360 365 370 

Glu Val Ser He Val Gin Leu Pro His Leu Ser Asn Ser Thr Ser Arg 
375 380 385 



Thr Ala Pro Pro Lys Ser Arg Leu Ser Asp He Thr Gly Ser Ser Lys 
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390 395 400 

Thr Ser Arg Gly Gly Gly Gly Ser Gly Gly Gly Glu Pro Pro Lys Ser 
405 410 415 420 

Pro Pro Glu Arg Ala Val Leu Val Ser Glu Val Thr Thr Thr Ser Ala 
425 430 435 

Leu Val Lys Trp Ser Val Ser Lys Ser Ala Pro Arg Val Lys Met Tyr 
440 445 450 

Gin Leu Gin Tyr Asn Cys Ser" Asp Asp Glu Val Leu He Tyr Arg Met 
455 460 465 

He Pro Ala Ser Asn Lys Ala Phe Val Val Asn Asn Leu Val Ser Gly 
470 475 480 

Thr Gly Tyr Asp Leu Cys Val Leu Ala Met Trp Asp Asp Thr Ala Thr 
485 490 495 500 

Thr Leu Thr Ala Thr Asn lie Val Gly Cys Ala Gin Phe Phe Thr Lys 
505 510 515 



Ala Asp Tyr Pro Gin Cys Gin Ser Met His Ser Gin He Leu Gly Gly 
520 525 530 
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Thr Met He Leu Val He Gly Gly He He Val Ala Thr Leu Leu Val 
535 540 545 

Phe He Val He Leu Met Val Arg Tyr Lys Val Cys Asn His Glu Ala 
550 555 560 

Pro Ser Lys Met Ala Ala Ala Val Ser Asn Val Tyr Ser Gin Thr Asn 
565 570 575 580 

Gly Ala Gin Pro Pro Pro Pro Ser Ser Ala Pro Ala Gly Ala Pro Pro 
585 590 595 

Gin Gly Pro Pro Lys Val Val Val Arg Asn Glu, Leu Leu Asp Phe Thr 
600 605 610 

Ala Ser Leu Ala Arg Ala Ser Asp Ser Ser Ser Ser Ser Ser Leu Gly 
615 620 625 

Ser Gly Glu Ala Ala Gly Leu Gly Arg Ala Pro Trp Arg He Pro Pro 
630 635 640 

Ser Ala Pro Arg Pro Lys Pro Ser Leu Asp Arg Leu Met Gly Ala Phe 
645 650 655 660 



Ala Ser Leu Asp Leu Lys Ser Gin Arg Lys Glu Glu Leu Leu Asp Ser 
665 670 675 



* 
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Arg Thr Pro Ala Gly Arg Gly Ala Gly Thr Ser Ala Arg Gly His His 
680 685 690 

Ser Asp Arg Glu Pro Leu Leu Gly Pro Pro Ala Ala Arg Ala Arg Ser 
695 700 705 

Leu Leu Pro Leu Pro Leu Glu Gly Lys Ala Lys Arg Ser His Ser Phe 
710 715 720 

Asp Met Gly Asp Phe Ala Ala Ala Ala Ala Gly Gly Val Val Pro Gly 

725 .730 ' ■ ' 735 740 

Gly Tyr Ser Pro Pro Arg Lys Val Ser Asn He Trp Thr Lys Arg Ser 
745 750 755 

Leu Ser Val Asn Gly Met Leu Leu Pro Phe Glu Glu Ser Asp Leu Val 
760 76 5 770 

Gly Ala Arg Gly Thr Phe Gly Ser Ser Glu Trp Val Met Glu Ser Thr 
775 780 785 

Val 
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<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized primer sequence. 

<400> 3 

gactagttct agatcgcgag cggccgccct tttttttttt tttt 

<210> 4 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized adapter sequence. 

<400> 4 

tcgacccacg cgtccg 

<210> 5 
<211> 12 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized adapter sequence. 

<400> 5 
cggacgcgtg gg 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized primer sequence. 

<400> 6 

cagggtggga gaaggggaaa gaatc 

<210> 7 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: an 

artificially synthesized primer sequence. 

<400> 7 

gaggccattg acagggagac gaaac 25 



* 
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